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Kim, Ik-Soo and Kang, Eon-Jong 
(Department of Biology, College of Natural Sciences, Chonbuk National University, 
Chonju 560-756, Korea) 


ABSTRACT 


The skull and superficial cephalic muscles of Coreoleuciscus splendidus Mori was in- 
vestigated comparatively with other some fishes of the family Cyprinidae to study on the 
systematic position of this species. Coreoleuciscs splendidus was unique in the morphology 
of sphenotic process and the urohyal and this species differ from the true bottom dwellers 
of the subfamily Gobioninae in the structure of cephalic lateral-line canals, the relation of 
parasphenoid with pterotic and prootic, the morphology of urohyal, basihyal, hypobranchial, 
and, particulary, the configuration of adductor mandibulae complex. With reference to the 
information so far obtained, the taxonomic position of the present species was discussed 


in the Cyprinidae. 
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Q A Bt (Cyprinidae) gl 2-2] a8#}(Gobioninae) V4 2 AYR] ojog Gea 
e] Eet FSH, AFA] BF 204) SORRERO] B35] =u] (Banarescu and Nalbant, 
1973), oA SRR A HS] od em Saal ta bebo Saaz eae] Ba ai 
t+(Banarescu and Nalbant, 1973; Hosoya, 1986; Ramaswami, 1955; &, 1984: ffi, 1977). = 
SI aA Bea Zz) GHB] 73> 16M) 2788 "Lëg 9b uto) "BR 12580] SS AeA 
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(4, 1984) Sap EApe]spa dia SER] Apo] Fat BHT] AD dal epu 
Zz] AAA APE HSA aeu. 
aa JERAJ SAPz RY] dai Rss ATE APRA FARAS WAALE 
Ate AoA, FAA Asse uh HAA EJAAN diat 22 (Liem, 1980)2 7] 
ai adr Aalt ASI Tx Ei JAAA Asg A aA weld gas 
JARLA, ARA Balsa qa ATY Be PREA dai AFERA ATA oc 
Av; ga 9,4 (Alexander, 1966, 1970; Balintijn et al., 1972; Elshoud-Oldenhave and Osse, 
1976; Gosline, 1981, 1986; Lauder, 1979, 1980, 1982; Liem, 1974, 1978; Liem and Greenwood, 
1981; Motta, 1984). 
i: ap: o rmssgog SEAT YE BALA MF] dat ASERI ATS] ite 
ASA AAF BVA BS WHE A Coreoleuciscus splendidus Mori d Wa F7- 
aie AAEH, Sal NSARA ApS NZIZA AAAA dai ATA osb Me vA 
e| gu = dx4g9zg FEEASHS ZA NAPLE PRIA AAS Apex 
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xz 3 ud 


8 Zaye AL se Aas opm px EVA 2AM BES sagem 
0] 0] #12] Carassius auratus, SAWA Moroco keumgang, SdX "pls Pseudogobio 
esocinus, ZS bel HES] Gobiobotia macrocephalus $% ¥)DAYYALS AestAct (Table 1). 

i49] 2a Cowan(1969)e] Ae} 10% formalin dd 239 EES 40% isopropyl 
alcohol dl dät sj atay Alege, FARES Taylor (196A FVAASARE 
daad mbeb alizarin red S St alcian blue 8GX & 383} USS AAA X, trypsine ZS 
aaa peu. 


Table 1. List of species, localities, date, standard length, and number of specimens compared in the present study. 


Species and localities Collection date PUN Duet 
length (mm) specimens 

Carassius auratus 

Tain-myon, Kwangyang-gun, Chollanam-do Apr. 3, 1989 120.0-195.0 2 

Wujon-myon, Wanju-gun, Chollabuk-do Aug. 2, 1983 64.8-52.9 3 
Coreoleuciscus splendidus 

Wusong-myon, Gongju-gun, Chungchongnam-do Mar. 19, 1987 74.0-98.1 2 

Simchon-myon, Okchon-gun, Chungchongbuk-do May 30, 1987 64.0-81.6 5 
Gobiobotia macrocephalus 

Chonchon-myon, Changsu-gun, Chollabuk-do Mar. 3, 1982 70.1-74.6 3 
Moroco keumgang 

Kangrung-si, Kangwon-do, Jun. 21, 1984 44.5-52.4 5 


Pseudogobio esocinus 


Hongsan-myon, Puyo-gun, Chungchongnam-do Mar. 5, 1987 69.9-97.6 5 
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1. Theneurocranium of C. splendidus. A, dorsal view; B, lateral view; C, ventral view. Scale bar indicates 
1mm. See text and appendix for abbreviation used. 
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We Hoe YS SFE 2749] BE ED Bl ByüpHR)S] RMAF IAs 
v. BREE (PE) 2 sis (V) > PAR (ME) 2) San Bie] PRA Bate] Aw 
adi mal Ha d ass] aas gag, $apERE aps oz p 
JAAA spi MALERI hole] TYR FU cold, Mine AVS BA ox 
zur sta xp pm AA ey Modo] uo] AAE SAL] Hie Ls] az" 
o wzapà wo) WERSI GS BAS Ged, S422 ars ANS Teal GT 

d A 


Se 

E gaez dë EE dasa, BUS PASH AAFAA dë goa 
39] ze] Sho} JAJA, PRE Aso] wel dai Miko] alse SIS "iaa 
d BAN) dës d Selo) SH wae dadd axe usb da Mase) qu 


HEB (orbital region; Fig. 1A, B,C) : 4948 & (OSP) #49 Ae 
BAZo] RE AUS, FPS] AAEE domm Gad, stad 
Saba 43 3e] PAFL ad Btw xb RERE OSE) S el 
Axe BRHLS ua $3 xe] AAA FHS FF, e| SAS] F 
*-— aj HS (PRO) RAA 2 abelen REARS bed, RIM eee es foramen 
(OF) & al Sch, 

HB (otic region; Fig. 1A, B,C) : e| Säz FAE FHS op FAE SF 719 B 
e Hoe PAM] d E AMA yA] PES Hols gea Fae 7bREGR AZ 
e| uj} AA Le Ya Bes LAP) Wb» 93]9.5 KMS] MRS Bet IREE 
(PTO)e] Abd, Ao] Se YASS] 3e] Sal HSE cx). MMe Atss APA 
FEBS o] Sr], Swoi deze] MBM ENA o]o] Hl SL BAHL ZA] levator 
arcus palatini 7} NAA, AFL ol} SSI 9b SHS lx Säz Dun E: 
A $3 3x, Xe epi sabado] Gee Aa me] dch Suc 
dei 74 2 nem ADS SEH ANZ Ale AYAA ZX 
2 xx) AMMA tee d 79] T3989. 9 Pac, adeps iud 
e EZKPSP)Z West d al Sai PJA Yas €) AJEA Sit Fat. RA 
(PTE) 0] 2) HWA AAAA subtemporal fossa € AYA Sal 3, WMA 
e epEe]| däi RAAY dpi co] Fr] Mille AL x7]7b Bete, GA ii 
ot 2A ZA) BEE (postocular commisure)e] Je A Sees pz eA) a 
Oz) me PRE AAE AS] ad JzA EAs YF FH Ee EE (EPO) 
el subtemporal fossa 9] JAFE FE d AZE We #77} Baty Hol 
AAS pag. EIR (SOS FS dom holo] AAE 249 x9] SX 
zog ue Sa uox: €7p Fo] 4ueg BPA, WRIA (EXO) S F 
= Ace zug SHS "mim tac. GA WRAHA (BOS air 
SUE M cL Ba oes 7487] (MP) SHE Se 
o| HASTE BANS e|Eu. MARIOS eps 53 
HE 


"a 
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SA 2B (jaw region; Fig. 2) : 44e 459 
SRM) xk Bj ESH(PM).S.x TERG, AA 
Z dal a Së BASS Hoe edi ad PAA AAAA EP 
aaga ol Ful kie FAA ape]e] Zëss Aad, TUE 

YASS] MASE a, HS OBA(PALY aage s PANE. ¥7], second 
preethmoid $2] VA, F Ads le AAF FAAEE x7] aga 


z2-z-4ele| SAB S! SAB RMABAO tet ASA AT à 


Fig. 2. The lateral view of jaw region and suspensorial elements of C. splendidus. Scale bar indicates 1mm. 


adductor mandibulae 2} maxilaris 9|] UVA7} 44E €717b BASE S Susp BHA 
ch, ate Gë, WARA S ARRA FEM, ASS 2A «ep se aA 
e E ol Sn) XXe] aS apzpusp We Sit Besta Fs] FAs dts] Ata 
th, sta al Sisi PLAZE AAS] FEA AVS BATS (e pie] dore] 3 
Sch, 

HEB (suspensorial elements; Fig. 2): HFIS THF] VFA, Acts] * Nx] 
A AZ} SS] ARES o xtabps]o] ARAG PAEL "kä 3b Sel gata d 
BO ArH] JAF asa FRE PRAA(MEP)S Line BING, SUS, WR 
HIS (ECP) 9 @&RAG(MEP)S DEJ arg € FED 4 SAY HA PE eB F 
Yc, PAA SYS SE FAQS BATA apele] Bats Fal BAAD FH ` 
= EG (S) Sasa, cd 4E BRHA(HM) a tas dag Ate am 
"eau os] BQH wo edu. 

fit  (opercular series; Fig.3) : WHEL AAS, ASH AS] AAS ox. ANE 
(OP) 4s] SYS FE p 2 EALE Albee] 1940) Nai] Ba mx x 


Fig. 3. The lateral view of opercular series of C. splendidus. Scale bar indicates Imm. 
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7|zk MPSS e| &7]9] MALZE depzsp BAe AAYA zea, A Sdt ay 
spebxbsb FBS AMM BAB (IOC)] gadatc HMA (POPS eru 
Aale Halse L X99] FALZ FHYABS cQ ER Ada zm, MEg OPS a 
MASS] obe] AAAA ADS Ass] Ape]e] ade aAAagoza As oes 
spere] AS, FRBR(SOP)S AAS of, Aas] AB ASAA fio = ae 
kA (BS)? 2422 dau 

5 (hyoid arch; Fig.4) : REA (IH)9] Ayaa AeA AAs ABS 9a] 
HAE A Fezi EEA(EH), MBA(CH) Sal eds»; as FERHH YJ x 
Lze KESHOUH)e] dos 33. YASS KFR Fa ue Sos 9xspp a 
ac, sta FS IF] WA ape]epie Ades] za 7 HAA(BH)o] ZS ada 
gA JAJA FAS AAs P ALE AS] mme] dios] Rasic 

#55 (branchial arches; Fig.4) : WE 49] ups Ke A 9J} Soot EM 
opakog das 2) Zz) ach, R B) S HAEA Sa ch a 


Fig. 4. The hyoid arch and the branchial! arch of C. splendidus. A, dorsal veiw; B, ventral view. Scale bar 


indicates 1mm. 


Z- Z-A GAG 3I SARI REMA BS ASSIA AT 

oja] EREB) E Ze dad AzA ASA AAs} At] ISHS Fz, d 
AS} x db PALYA HCB ARA HSAs ol Sq, Aa dät 713 
dir EMEA (BB) 2] Abele tz dë TFEBH(HB)o| daad, NAFS BABA NAF 
9 dë del Zg MABE d SS Ages, ARAA eb AH dx az dis 
d debe deift ARAE tal Ao) Basso} ash] el WIES ls 
= ol E Zg BH WS 5-2-0, 0-2-50) A, 


2. RREA EORR 


BATA; (cheek muscle; Fig.) ` X$]& Jet $2] Ae adductor man- 


so 


WN 


LU 
Fig. 5. The lateral view of C. splendidus. A, surface region; B, deep region (A, cutted); C, deep region(A, 
and A, cutted). Scale bar indicates 1mm. 


8 tase 

dibulae SA al ZS 3749] 222 FHM, o] GHP FE es GE LE Boys 
eq SS ANSE SAS HSS xiu 3 uw ass, ade gag 47 
FHS] AMG (maxillaris; A,), eto] $9 m7] o WAZA WA (mandibularis; A, 
AA AAE Ba Fad, AS "Lä HA SHOR FAD SAYRE ue] AS a] 
ABs] Bo] wes} EG] 947} FRAG Ads] adr Sidd on, Frets] a 
a Seo] Y4telch, ALE AA "ke dog eeu gey Av levator arcus 
palatini(LAP)2+ A, 9 eld FA Sac, 

qb sets] ao 4AE mentalis YAR Ağ AAE 759] WIE RE E 
Za AP 739 xxx] Sec, LAPE AAE xxm u deze] SS der 
Za ŞUL Be 349 ws ass AFE AS LS] Ya du Gad, 
Adductor arcus palatini(AAP)= 4°] 22] 93 uela] Saldzad Wales apa ME 
x49 € A, LAP "Leid doe vd G24}, adductor hyomandibulae= 219] 
$9] Sado 7) Vso AJE Uo] Aga. 

#234 A (muscles of the opercular region; Fig.5) ` Dilator operculi(DO)E 4°] zs = 
"ej AAE SoA] ejepzs] Ado] 23) Wal sse As AF s Sa Fal ox 
age 142324, AGF HAPE FALE ANSE FANA ga meuEse 
kd #84 24 °]t}(Balintijn and Hughes, 1965), Levator operculi(LO)= DOJ AWS ol 
ej Foss] SAAJA Bal RAA WAS a+ WALZ Adac. . 

582878 i MHA (muscles of the ventral surface of the head; Fig.6) ` 9] Saal 232 te 
3 AGS dàsi geniohyoideus(GHY), Az» ANS BRB AZSS JAFE 
hyohyoideus(HHY) 9! gz FAA AAAA ak 7HE oE sternohyoideus 
(SHY) A4 Sais PHA, oS sete] PS Ade FE GHYE SD da uus 
eas] LAF AJ BYOB Bsr}, 


sage), 1990.6. 1. 


3, WHO ice 
ABS] grape] dadd dai JAR GH] Be BPR] Vas] He Aa a Se 


Fig. 6. The ventral view of cephalic muscles of C. splendidus. Left side cutted. Scale bar indicates 1mm. 


Z- g-ce Ge S! 3888 msn HE HASA az 9 
232) |= A (Fig.7A), az wo] ge] oA mo] das M (Fig.7B), Rigel = 
ZA xepx BS FU] Sit weds W(Fig. 7C) 2 WHS] €7]7b web A (Fig. 
7D) 2-2 gusi- d, i SS YU S44 zt Guages yee awa BAe 
Ata, ab YU Fl Bo] 23b JAZ co] Ryo] e "HBM 
(Gosline, 1974; Hosoya, 1986; Kurawaka, 1977) | X-xzbzbxke eb QA7} FEES] Fie 
SZ AGE Us SVS RRS JHE Mez dye d, B 29 AP Baby pues 
cL AAEL pope] ARN- Bo] oda intermural canal-& Za} az AA) 
vH JAF AFAA SLZ Getter}, VA Howes(1981)A AA AAE AFA 
bariiline group d A JAJAA 7i. LAA wb VE PAS, UMS o Aog Sais 
= oai Jq] Moroco keumgang 2 Saa Yo) Sz AFFE abe]e] AA 
sje] to] PASS ge EA intercalar 44] JAFRE jgepa]ie Ag 
HE 


Lg yeeah 
Gobiobotia macrocephalus 2+ Pseudogobio esocinus 9] AAA BAAR of Sofa 4 
tpa] sat AAEL BE ZA AoA YF] SH ai RA Sisi Aas du 


q4, 


Fig. 7. The anterior region of ethmoid of (A) Carassius auratus. (B) Pseudogobio esocinus, (C) Moroco 


keumgang, and (D) Gobiobotia macrocephalus. Scale bar indicates 1mm. 
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A pocos 
Fig. 8. The ventral view of urohyal of (A) Moroco keumgang, (B) Carassius auratus. and (C) Pseudogobio 


esocinus. Scale bar indicates 1 mm. 
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Fig. 9. Schematic diagram showing the dorsal view of the hypobranchial and the basibranchial of (A) 


Pseudogobio esocinus, (B) Carassius auratus, and (C) Moroco keumgang. Scale bar indicates 1 mm. 


Sdt GS HERE THAAD, PoP] UF Wa Abe T ]spA depu 
(Fig.8), Hat spp E App PAPA AF] e| Fl upHEeE€ ames 
Abo] ol] AAF 2S2 =z 432) ut (Fig.9A; Hosoya, 1986) #49 BP ES We] da 
REY SMR ARER UNAS FF ad BHR gaz oaäctiienpC 7l 
xe AFAR AAR BAPTA FS Bt AAA NAE AP 4S A3 oi 
al (Fig. 9A) & $2] Qf Boje} Sai u]zb AS] Se HE "^b 3.9 deb $24] el 
EEA 3o] mte] "n tatag (Fig.9 B,C). 

Sal gue] JAA Scala qA Le adductor mandibulae complex 2] maxillaris St 
Ros FHA] yep. Maxillaris 9] 28 Carassius auratus E ^d wel] F 
MA 22 (Aa Y A,8) & ËA, Pseudogobio esocinus AAE QAI Beye] a Apo] 
£ mandibularis7} gat 2 $2 79 GS Bsa PAHA tet dc} (ig10. 
Geniohyoideus 9] 25. Gobiobotia macrocephalus, Pseudogobio esocinus SUAS FF az 
9| epxp xp Bo] wo] yy XcpERE oO] Fo] sta BSS BPA GE epum 
ok 829] x Heute] See] Ty (Fig.l), Ss] E&£ 49 34 df FA Bao ZA 
Alo] ch, 


Fig. 10. The morphology of maxillaris of (A) Pseudogobio esocinus. (B)Carassius auratus, and (C) Moroco 


keumgang, Scale bar indicates 1 mm. 
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Fig. 11. The ventral muscles of the head of (A) Pseudogobio esocinus, (B) Gobiobotia macrocephalus, (C) 
Carassii ri al indi 


nd (D) Moroco keumgang. Scale bar indicates 1 mm. 
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LATIF TE A So] dza 34929 ASH FB xac Raga] sls) 
Za HAF ESOL oh Sabo] ate} dat Wale] et ikke] spy ac Bal 
E St 4b IPELE Mori(1935)= Leuciscus Y 2 JAJE pajaja sped oon] 
ANH (1939) 3+ VARS 37409] EF PEA deaidtto AFA, Banarescu and 
Nalbant (1973) YSs] JAY JAJAA E]zETE PAZ Jol LAFAR GN 
sape BR Ale] AAA EGReu 4E xpAspe] ARAL Eya air Sy 
HA AFE (1976) 2] NAPAA det AFPA (1982) 2] Axe] dst aAA az 
Sal YOU BTA BAS QAX, 4(1984)- Banarescu and Nalbant(1973)9] Aaj 
d ae} LATAA EZANA SS SYS Jas ot WEI Hosoya(19086):- E 
SS LYE SHE LAPARRA AAAA Qo RL £pi ad. 

TA ERGA WARTS NEA SA BAS AAs] PEs aes gue mp 
ases H d'adr FEJ BAS spas] vpaspx of Se] dät zk He 
HEE YA SHYAS Zaa E So] JAF Wo] apps BHAA Yas ay 
she 7)/ZABZ ADA AA, 

xus AAA € SS ALS Ba, dap aq 
749.9 Yee FHS BAO SS aa et Gobiobotia macrocephalus, 
Pseudogobio esocinus Sa AAA Bayz GR Q74 ad eta, ols, 2elä 
RQ Paso] ai SHIA HYAMS dai HoH FS] Moroco keumgang I} Zea BAL] 
oj4] Xu. Sal BASS] Yeo] goal Zeg Feo] Laok AGqu Ba Hal 
mE OE EYE GSA) dede JAER Ut RSA Ska ue Ssstds 
S Feat, 

T9) V X maxillaris = +7]4(acanthopterygian) J 4 $8733} qo} asp 
7-2 = (Gosline, 1986) 4474 S A44] € EE] Sai sa} (Alexander, 1966; Balinti- 
jn et al., 1972) BS w^ FAAS zait d ol 22 3 elc (Cowan, 1969; 
Liem, 1980, 1981; Marino and Dooley, 1982; Winterbottom, 1974), 4 Alexander (1966) = 
JAFA FSS BAS} zt PARAI SS7AS ARs vex E AF at Ve 


a, € So) AF A Ate] 22241374) VE Saz e, ZAM FS Foy 


e] Yolk oop Alte det 


= AA LATAR OLS YOURS 2] et dd YOURE Of Fol] Satz Ue} i} 
E SS ATERA AAA dës Sat pdg deiëtia dëse ey) det 
Séi geniohyoideus 9] 23 ^j LAFAR] exei FS aa ad xz 
e] X pg £ 93e] we] 2 SS ZH OS JA Fo Ae xp auko] Bey ox at 
VES 72] PYLE aas GS Xo] Sai B X] Al dä Sal vel aa Ss 
= alc}, 


= ZrtedA Hert deii x39 FS gE Pays} AF, epum o Bays] 
xai Sepe] drap ER gaz, dëss 248 2434 Zelle adductor 
mandibulae complex 9] 7 -2]x geniohyoideus 9|] ++ Hosoya(1986) 2] xeu aa 
fle] uat Aas Ja Tu MES $e sach Olea AZ Bah Coreoleuciscus 
splendidus = LATAE A LBA 2 gz adaiët dad FAm 9] of mFS] 
FAAA AAS "La Ale Lea, e| d£ uE tages) ols} Ge sumxH ya 
Salat atcp Sch 
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AFARA dat AFRA Ate] xe YH BASU AA 
Coreoleuciscus splendidus Mori À) FS WÀ FYEACSS 
sp sp GS FFES DAP YALE 0x T EF zoe AW S F 
e Ao] SY SENA AZ AUF ARE FAE ds Xelspa HEF 
ct, aa ag Sg FHSADAR oz, GP xb YAS R AEA 
HA, Ass] JA, NAAA JA, IAEA AA 9 adductor mandibulae 
complex 9] Z4 Se] JAA xax zp mere] RE KRE dar "aa At 
o]|£€ Hack E JFE qat GASH HAJA E So) Vous AAA 
aaepe ARA AAA da EAA. 
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APPENDIX 


A; angular AAP; adductor arcus palatini 


AM; adductor mandibulae complex A,; maxillaris of the adductor mandibulae complex 


A,a; dorsal part of the maxillaris Afi; ventral part of the maxillaris 


A;A,; mandibularis of the adductor mandibulae complex ^ A. external part of the mandibularis 


As; internal part of the mandibularis 
BH; basihyal 

BS; branchiostegal ray 

CH; ceratohyal 

DO; delator operculi 

ECP; ectopterygoid 

ENP; endopterygoid 

EXO; exoccipital 

GHY; geniohyoideus 

HH; hypohyal 

HYH; hyohyoideus 

IC; intercalar 

IOC; intermural canal of opercle 
LAP; levator arcus palatini 

LO; levator operculi 

ME; mesethmoid 

MP; masticatory process of basioccipital 
OF; optic foramen 

OSE; orbitosphenoid septum 

P; parietal 

PE; preethmoid 

PM; premaxillary 

PPS; process of the parasphenoid 
PSP; pterosphenoid 

PTE; pterotic 

R; rostral 

S; symplectic 

SF; subtemporal fossa 

SPH; sphenotic 

SOP; subopercle 

UH; urohyal 


BB; basibranchial 
BO; basioccipital 
CB; ceratobranchial 
D; dentary 

EB; epibranchial 

EH; epihyal 

EPO; epioccipital 

F; frontal 

HB; hypobranchial 
HY; hyomandibular 
IB; infrapharyngobranchial 
IH; interhyal 

IOP; interopercle 
LE; lateral ethmoid 
M; maxillary 

MEP; metapterygoid 
N; nasal 

OP; opercle 

OSP; orbitosphenoid 
PAL; palatine 

PH; pharyngeal 
POP; preopercle 
PRO; prootic 

PTC; posttemporal canal 
Q; quadrate 

RA; retroarticular 
SE; supraethmoid 
SHY; sternohyoideus 
SO; supraoccipital 
SOR; supraorbital 


V; vomer 


